Objective
=========

We used a data mining method based on sequential patterns extraction to identify local meteorological drivers of dengue fever epidemics in French Guiana.

Introduction
============

Epidemic dynamics of dengue fever are driven by complex interactions between hosts, vectors and viruses that are influenced by environmental and climatic factors \[[@r1]\]. The development of new methods to identify such specific characteristics becomes crucial to better understand and control spatiotemporal transmission. We concentrated our efforts on applying sequential pattern mining \[[@r2]\] to an epidemiological and meteorological dataset to identify potential drivers of dengue fever outbreaks.

Methods
=======

Epidemiologic data on dengue fever were obtained for the period from 2006 to 2011. Climatic records including cumulative rainfall, minimum and maximum temperatures, sunstroke averages, wind strength, minimum and maximum relative humidity and global brilliance were obtained from meteorological stations of Météo France.

We applied contextual sequential pattern extraction techniques \[[@r3]\] to epidemiological and meteorological data to identify the most significant climatic factors for dengue fever, and we investigated the relevance of the extracted patterns for the epidemiological surveillance of dengue in French Guiana.

The methodology used involved 3 steps:

-   Step 1: The spatiotemporal resolution and the epidemiological contexts were defined;

-   Step 2: The sequence preprocessing module transformed the raw data into sequences of events;

-   Step 3: The sequential patterns extraction module extracted frequent sequences of events for each context.

Results
=======

From the beginning of 2006 to April 2011, 39,587 clinical cases and 11,133 biologically confirmed cases were recorded in French Guiana. Global activity levels were strongly influenced by 3 major outbreaks during the study period. The duration of these epidemics varied from 38 to 41 weeks.

The beginning of an outbreak was frequently associated with a 4-week lag during which there was a strong increase in the minimum relative humidity, a decrease in the maximum temperature (after a peak observed 1 or 2 months before the start of the epidemic), and high but not too extreme levels of cumulative rainfall. The evolution of specific weather conditions was not associated with the epidemic peaks, where a predominance of the cumulative incidence occurred.

Conclusions
===========

We demonstrated the use of contextual sequential patterns to better understand the determinants of the spatiotemporal spread of dengue fever in French Guiana. Compared with traditional models, such an approach can provide relevant insights that account for various temporal intervals and spatial units, and it is quite appropriate for comparing situations that can constrain analysts to multiply stratified analyses with traditional methods. Future works should integrate additional variables and explore the notion of neighborhood for extracting sequential patterns.
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